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Abstract 
I' 
In an effort to design learning materials which de­
emphasize the decoding proce s s ,  and concentrate instead 
upon ·cognitive and critical thinking processes , picture 
s tudy has been chos en as a potentially effective vehicle 
f or providing delivery of programs for remediation of read­
ing problem s .  The purpose of this study was to investi­
gate the eff@ctivenes s  of training in visual cognitive_ 
skills as an alternative remedial technique for increas­
ing the reading comprehension of children whose reading 
skills are considered to be lower than expected due to a 
learning disability. The population was a group of chil­
dren in grades four, f iv e ,  and six (n=J4) in a rural,  
midwestern elementary school. The study was conducted 
using a Pretest-Post-test Control Group experimental de-
.. sign. Over a period of 8 weeks ,  the experimental group 
received 1 4  lessons in picture study , each of 20-minute 
duration, while the control group received 14 lessons , 
each of 20 -minute duration, in which o ther methods of 
reading remediation were used . The subjects were in­
s tructec by university seniors during a practicum in 
methods of teaching in learning disabilities , following 
assigrunent to experimental and control groups by random 
number generator . Statistical analysis of the data sug­
gested that the two groups were equivalent on factors of 
# 
age , grade levels, I . Q . levels , and pretest score s .  
After the post test ,  gain scores were c omputed ,  and a 
Mann-Whitney U test was performed on the differences in 
gain scores between the experimental and control groups .  
The experimental hypothesis was supported (�< . 02 )  sug­
gesting that visual cognitive training did increase read­
ing comprehension scores . The results of the study indi­
cate that there i s  support for the hypothesis that chil-· 
dren can be taught to read more effectively through in­
struction in cognitive skills . 
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Today's world i s  increasingly dominated by the sense of 
vision, evidenced by the o bservation that a primary �ctivity 
of people of  all ages ,  aside from the time spent in school 
and/or at work,  i s  television viewing ( Neumann & Prowda, 
1 9 82 ) .  However, Neumann and Prowda also report that there 
is evidence that the passive watching of television does not 
necessarily assume comprehension by the viewer , either in 
terms of o bservation skills or of critical analys i s  of the 
content. Just as there are deficienci e s  in comprehension 
concerning tel�vision viewing, there exist many children 
who, while able to word call , have deficiencies  in reading 
comprehension . These deficienc i e s  in comprehension are 
cited as a primary reason for lack of achievement in reading 
by children who are judged to have a reading di sability 
( Golinkoff, 1976 ) . Such children are often the subjects of 
remedial reading programs in the school. 
Remediation of reading traditionally involves reteach-
ing of the skills in a progre ssion which begins with word 
attack and continues through spec ific skills of comprehen-
sion such as no ting detai l s ,  sequencing , following direc­
tions, and getting the main idea ( Walker , 1977 ) .  Alterna-
tively, some remediation programs follow a sequen�e of 
perceptual skills involving vision and hearing , with some 
a�tention to gross and fine motor skills (Anderson & Stern, 
1972). There are indications that many remedial reading 
programs have only initial short-term effectiveness in 
2 
increasing read.ing achievement ( Cro sby, 197 8 ;  Gittelman & 
Feingold, 1980; ;Hall et  al . ,  197 8 ) . 
Reading co�prehension i s  a pro c e s s  that i s  dependent 
upon vi sual and cognitive abilities. Since vision i s  the 
chief means by which children examine their environment, 
it would seem reasonable to address reading skills in a 
framework known as vi sual literacy, in the effort to in­
crease the verbal literacy of children growing up in our 
society (Debe s ,  1970) . 
Review of the Literature: 
The literature review focuses upon remedial reading 
r e search , reading comprehension theory, and visual liter-
acy as both a theoretical and a practical1base for promoting 
succ e s s  in reading. It attempts to identify the relation­
ships between reading comprehension skills and remedial 
reading program s ;  in addition, it attempts to addre ss the 
importance of comprehension to vi sual l iteracy and, in turn , 
the suitability of vi sual li teracy skills training to allow 
transfer of learning from vi sual elements to verbal elements. 
Research in Remedial Reading 
In reviewin:� the state of the art of reading achieve­
ment in 1969� C. B. Smith estimated that nearly 25 percent 
of school children require remedial assistance in reading, 
to be delivered by e i ther an itinerant reading clinic ian 
or a reading di sability specialist wi thin the school. He 
also stated that because two-thirds of all school children 
3 
require some extra help with specific reaQing concepts, all 
classroom teachers must be capable of providing some remedial 
instruction. His observations appear to have been wel� 
··taken. Research on remedial reading during the 1970' s and 
early 1980's indicates that educators are concerned atout 
the improvement of reading achievement; they appear to agree 
that the emphasis of remedial programs should be on semantic 
and syntactic elements; rather than upon phonetic and struc­
tural; and they tend to lean towards the regular classroom 
teacher as the chief purveyor of instruction. 
Commenting on the implications of Public Law 94-142, 
Johnson (1981) makes several predictions about the future 
identification and treatment of reading· disabilities. First, 
she feels that there will be more attention to children's ap­
parent capacity for achievement; secondly, discrepancies be­
tween actual and potential rates of achievement will he 
detected early in the child's school career; and thirdly, 
teacher preparation programs will pay greater attention to 
the diagnostic teaching and correction of reading disabili­
ties. S!-t<:; notes that there is one guarantee about failure 
to assess dDd remediate effectively: the longer the disa­
bilities persist, the more serious they will become. 
Since reading instructic� at the primary level.is 
develop;r:ental in nature (Stauffer, 1975), a large propor­
tion or students who require remedial assistance are at 
the upper elementary and junior high levels, a group rough­
ly encompassed by the Jtli �dJ_e :3chool. Both Early (1973) 
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and Burnett ( 19 7 4 )  have conducted studies of middle school 
teachers and of children who are served by remedial reading 
programs. Although middle schools are seeking new approaches 
to teaching reading, Early ( 197 3) reports that there· appears 
to be some reluctance by content area specialists to teach 
reading in an active fashion. The evidence cited by Burnett 
indicates that these teachers expect performance at grade 
leve l ,  using prescribed learning materials; and that they 
tend to expect work of equal quality from all students .  Be­
cause students with reading disabilities do not have ·t he 
nec e ssary reading and writing skills to adhere to such ex-
pectations, their level of achievement i s  low in most aca-
demic sub j ects. The data of Early ( 197J) :  and Burnett ( 1974)  
could provide a basis for further research on the relation­
ship between remedial reading programs and the attitudes 
and practice s  of subject area teachers .  
Quintiliani ( 19 7 8 )  and Guy ( 1976 ) report conflicting 
results of  re search on the effe c t s  of remedial reading in-
struction on reading .achievement scores and attitudes towards 
reading. Quinti'iiani ' s  ( 197 8 )  r e sults with seventh graders 
indicated significant gains in achievement , but none in 
attitudes. Guy ( 1976 ) found no lasting effec t  on high 
sct!ool students' reading achievement, regardle s s  of the 
a�ount of time spent in the program; student self-reports 
�ppeared to indicate more favorable attitudes towards read-
Their observations lead to the question of possible 
u�tested variabl�s which may have affec ted their results: 
·. 
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the comparative sophistication of remedial approaches be­
tween junior and senior . high school leve l s ,  and of self­
concept attitudes of the students at the same school levels.  
Hall et al. ( 1978) reports that there seems to be no 
clear pattern of success  in remedial reading programs. They 
give three reasons for thi s dilenuna: First,  there i s  the 
fundamental problem of identification of the specific prob­
lem in a reading di sability. Secondly,  most re search i s  
done in the short term, which prevents any conclusion that 
posi tive results of a particular program will have long­
lustin� effects .  Thirdly , because most re search has been 
done on groups , the effects on individual readers identified 
as di sabled are often lost in the statistical analysi s .  
Their conclusion i s  that since reading disability results 
from a "multiplicity of interrelated and interacting factors ,  
and not a single homogeneous ·· factor" ( p .  Jl), remedial 
instruction should be practiced as an eclectic approach 
· ·  wherein individual programs are devi sed for individual 
reader s .  
I n  noting the various approaches used by reading spe­
ciali sts and by teachers of children with learning di-.sabili­
ties, Hartman and Har tman (1974) conclude that the latter 
c oncentrate upon the processing ability of the reader 
labeled disabled, while the for�er deal directly with the 
reading task. Yet despite their seemingly complementary 
efforts, many children fail to learn to read well. Burnett 
6 
( 1974) examines·. this apparent anomaly in reference to a num-
ber of studies about lack of success in reading. These 
studies indicate that reading disabilities are unlikely to 
have occurred because of inadequate approaches used in be-
ginning reading instruction. Burnett (1974) suggests that 
a more likely explanation is  that the approaches used were 
not c ompatible with the individual needs of the learners , 
with the result that the children did not learn to read 
despite the presumed efficacy of the reading programs . 
• .· 
Walker (1977) states that an assumption underlying 
many programs in remediation of reading c omprehensi�n is  
that skills are learned in much the same way as muscle 
s trength is attainedi by repeated exercis·e .  There is lit­
tle attention paid to conceptualization, but simply to the 
principle that "practice will make perfect" ( p .  2 6 ) .  Ac­
cording to Gray (1970), a reader must have the benefit of 
all available clues - phonic , syntax , semantic s ,  and con­
ceptual - in order to understand the material.  He states 
that the differences among readers exist mainly in the 
c omplexity and purpose·of the reading materials . Further-
more , in noting that reading i s  never independent of mean-
ing and function, Vacca and Vapca (1981) state that. the 
value of reading lies in using it as a means to "under-
standing, solving problems ,  and enj oyment" ( p .  515). 
F .  Smith (1975) complains that schools teach decoding 
as a primary activity, and discourage students from making 
guesses if they are uncertain about the meaning of what they 
7 
have read. Such a practice is contrary to his notion that 
meaning is  dependent upon the context in which words are 
u sed,  rather than upon the identification of letters in 
order to recogni ze words which compose the basic unit of 
meaning i . e .  the sentence, His  opinions are shared by 
Spiegel (1974), who claims that the teaching of comprehen­
sion as a specific set o f  subskills tends to result in a 
l o s s  of attention to the real reason for reading: getting 
the meaning from language . H e  sugge sts that there should 
be a shi ft from decoding words to decoding :ideas, or from 
the phonological to the semantic and syntactic skills .  
Similarly , Lexier (1978) suggests that strategies be adopted 
which shift attention from words to concepts , in order to 
reduce children's uncertainty in their search for orderly 
reading. He cautions against removing children from the 
day-to-day language discourse in the classroom because of 
the tendency to focus upon small i solated units of language 
. . rather than the acqui sition o f  language fluency. Al�ington 
( 1977) reinforces thi s opinion in noting that although the 
poorest readers receive the heaviest dose s of skills instruc­
tion, they receive very little opportunity to read fr�ely, 
which is fundamental to acquiring fluency, 
There appears to be little di sagreement in the research 
as to the nature of emphasi s upon which re�edial reading 
programs should focus: the idgntification of meaning from 
written language. The latter constitutes a general defini­
tion of re�ding co�prehension, the topic of the next secti on. 
Reading Comprehension 
Models of reading comprehension have proliferated 
through the 1970's and 1980's, in the effort to promote 
higher levels of literacy among school children. At the 
8 
same time, a number of researchers have challenged the as­
sumptions of reading comprehension assessment instruments, 
particularly on the question of whether comprehension is 
a unitary skill or a composite of subskills. 
Comprehension theory. Miller (1978) delineates a num-
ber of aspects of reading comprehension, including antici­
pating outcomes, following directions, reasoning cause and 
effect, making comparisons, drawing conclusions, understand-. 
ing word meanings, dealing with complex sentence structures, 
decoding, and reading orally fluently. She suggests that 
instructional activities be based upon inference, critical 
reading, purposes for reading, analysis.and synthesis, con-
vergent thinking, divergent thinking, word recognition and 
vocabulary development. 
F. Smith ( 1975) defines comprehension as the identifi-
" 
cation of meaning whose basis is prediction, which assumes 
the reduction of uncertainty by eliminating alternatives. 
"Predictions are questions that we ask the world, and 
comprehension is receiving answers. If we cannot predict, 
we are confused, If our predictions fail, we are surprised. 
If we have nothing to predict because we have no un6ertainty 
we are bored" (p. 68). He illustrates this principle in a 
9 
cascade model of the comprehension o f  reading materia.l .  
I nsert Figure 1 about here 
Prediction begins with global expectations about reading 
materialp perhaps arising from the ti tle or from prior know­
ledge . Throughout the reading proces s ,  predictions focus 
more intensively upon progr e s sively smaller uni t s .  The model 
i s  based upon Smith's contention that ).�eading is base.d not 
upon letter and word identification per se , but upon the 
context in which the individual units are presented. Writ-
ten language, he says, "makes sense when readers can relate 
it to what they already know" ( p .  167), Thus the reader ' s  
predictions about the content and theme of reading material 
are the basis upon which comprehension i s  accomplished. 
Similarly, Reder (1980) regards reading comprehension 
as having its basis in past experience of the reader; more-
I 
overp sutlsequent reading experiences �dd more information 
to the reader's memory , fo�ming an ever- spiraling body o f  
knowledge and information which becomes the bas i s  for further 
comprehension. He propos e s  an elaboration theory for draw-
ing inferences: elaborations occur at many leve l s ,  and are 
represented as "embelli shments" ( p. 146) of physical descrip-
tions and quali ties of character, and attribution of the 
author1s inte�tions within hi s work. The extent to which 
elaborations occur is dependent upo� the reader's previous 
. .  
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level of concentration, and " general tendency to elab­
o�ate11 ( p .  146 ) .  
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In his promotion of the language experience approach 
to teaching.reading, Matteoni ( 1973 ) describes a hierarchy 
of reading subabilities which proceeds from the mechanics 
of reading ( sound-symbols ) through thinking and compre­
hension skill s ,  dec oding of words ( sight vocabulary and 
phonics ) , and s tudy skills . His h ierarchy implies that 
decoding skills are secondary to the global meanings of 
language experience because readers are then able to gen­
eralize the decoding process in a contextual framework . 
Furthermore,  the higher level skills of classification, 
analogy , and evaluation are natural consequences of the 
reader ' s  spoken and written experience with language . 
Gray's ( 1978)  four components of reading form a pro­
gression of skills in which the lowest level i s  word per­
ception or recognition; the h igher levels are comprehen­
s i on and interpretation, reaction on the part of the 
reader, and assimilation of the concepts presented.  He 
differentiates between traditional reading approaches 
which have a code emphasis ( phonics ,  s ight vocabulary ) ,  
and those which have a meaning emphasis (combining ph.o­
nics , syntax , semantic s ,  conc epts) . 
Barrett's ( 1976)  Taxonomy of Reading Comprehension 
breaks comprehension into a set of hierarchical components: 
12  
literal, inferenc e ,  evaluation, and appreciation . His 
taxonomy is very similar to N .  B .  Smith ' s  ( 1963 ) four 
levels of reading comprehension, in which the literal 
level is described as the identification of main idea and 
supporting details . The second level is  interpretiv e ,  
constituting such elements a s  inf erence s ,  prediction of 
outcomes , interpretation of pictorial matter, discrimina­
tion of contrasting idea s ,  summari z ing, and paraphrasing. 
The critical level involves identification of the author's 
them e ,  ·p urposes, assumptions , inconsistenci�s , analysis 
of the author's impact ,  and evaluation of the author's 
style and bias.. The highest l'evel is creative , in which 
the reader synthesizes the pre sented ideas: with others , 
relates them to personal experience s ,  and appreciates the 
commotations and denotations of the author's words . 
Similarly, the Taxonomy of Educational Objectives 
(Krathwohl , Bloom , and Masia, 1964) describes comprehen-
s ion as the second of six levels of cognitive learning, 
composed of interpretation and extrapolation. However, 
the complete taxonomy forms a framework which parallels 
Smith's ( 1963 ) levels , and is composed of knowledge , com-
prehension, application, analysis , synthesis,  and evalu-
. .  
ation . This hierarchy of cognitive skills can be applied 
to any method or branch of educational delivery. 
Research on reading comprehension . An examination 
of rec ent literature pertaining to research of reading 
.. 
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comprehension yields several divergent points of view. The 
controversy appears to. revolve around two assumptions: 
I 
that comprehension i s  either a complexity of individual 
skills or that comprehension i s  a unitary skill. In the 
realms of both theory and assessment of reading comprehen-
sion, t�ere is  considerable evidence to support eit�er 
viewpoi�t . It may be possible, under certain conditions, 
to accept both viewpoints. This may be done by taking into 
account all the face t s  of comprehension, without losing its 
glo bali ty, which is the focal point o f  th'e developrr.ent of 
langua.:e skil l s .  
Schell and Hanr.a (1981) criticize commercially pub-
l i shed reading inventories because of their failure to ob­
j e ctively classify type s of comprehension questions or to 
differentiate among levels of subskill difficulty. Flood 
and Lapp ( 1978) contend that comprehension may be li teral 
or infe�ential, and sugge st that inferential comprehension 
i s  composed of several skills which have qualitative dif-
ferenc e s .  Therefore, reading tests which refer to inferenca 
as a si�gle skill are not accounting for these different 
compone�ts o f  inference, 
o·--- the other hand, Drahozel and Hanna ( 19'78) c0nductec 
re sear�"h whicr indicates that reading corr.prehensio'n sub-
tests duplica�e one another. Their co�cl�sions are Dased 
upon t�e hign intercorrelatior.s among reading subtests 
and their analysi s of student r e sponse s to q�estions 
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purported to m�asure literal , translation, and higher level 
task s .  Because of these results,  they consider reading 
comprehension as a unitary trait. Lexier ( 1 978)  supports 
their position , a sserting that since specific reading skills 
are not necessarily measured by subte sts ,  remedial reading 
programs baseu upon isolated subskills may be faulty. He 
also co�tends that poor comprehension is unlikely to be 
corrected by skills material s  because comprehension i s  more 
relaten to constant exposure to spoken language . 
I� an extensive study of children identified as-�ood 
.. 
and poor comprehenders ,  Golinkoff ( 1 976 ) makes a number of 
comparisons of their skills in decoding ( pronouncing and 
recognizing word s ) ,  lexical access (word meaning ) ,  and text 
organization ( larger unit meaning) .  Children identified as  
good comprehenders decode quickly and �utomatically, adapt­
ing their pattern- . ·of .reading to the purp9ses and content 
of the �eading materi�l. Since they read in the largest 
unit ( phrase , sentence ) possi ble ,  processing i s  efficient, 
and co�fined to the information they find most useful . 
Because children identified as poor comprehenders 
read o�e word at a time in their attempt to decode reading 
material s ,  their processing is slower and re sults in less 
integr�tion of the meanings of larger uni t s .  Their oral 
readina errors do not conform to the meaning of the passage , 
regardless of whether or not they have been given advance 
inform�tion, 
15 
In both groups, getting the meaning ascribed to single 
words is an almost automatic process. For children i�enti­
. fied as good comprehenders, visual presentation of reading 
material produces better comprehension than aural presenta­
tion. Since the reverse is true of children identified as 
poor comprehe·!!ders, Golinkoff concludes that poor compre-
hensio� is not generalizable. 
W3inberg's (1979) study of fourth grade children re-
veals that children identified as poor comprehenders recall 
' 
less i�formation than do those identified as good compre-
henders. They are also less successful in comprehending 
causal relationships and logical consequences. Weinberg 
suggests that the incomplete decoding of children identifiej 
as poor comprehenders may be due to their attempts to "keep 
pace with the demands of new incoming stimuli" (p. 347), 
I 
or to the fact that their slow decoding causes them to pass 
over some information. He concludes that in any case, there 
is a direct relationship between completeness and accuracy, 
and memory. 
L;::i.hey ( 1 9?9 ) contends that n, ere repetition can improve 
comprehension. His experiment had children listen several 
times to a passage, then read orally as they listened, The 
process was repeated until they could reread the sfory flu-
ently. The results indicate tha� compreh�nsion is con-
sistently and significantly greater when the material is 
presented a number of times. 
16 
Stauffer ( �975)  reports that setting a purpose for 
reading not only improves reading comprehension, but also 
encourages the reader's active involvement with the read-
ing material . His conclusion is shar�d by Kirkley ( 1981 ) ,  
who considers purposeful reading not only important, but 
of absolute necessity, particularly in the content areas . 
A s  an adjunct to purposeful reading, interest has been 
shown to have an influence on reading comprehension. Ne­
ville and Hoffman's ( 1981 ) study indicates that "person-
alized" stories · ,  possibly because of their obvious rele­
vanc e ,  have a positive effect on the reading comprehension 
of seventh graders with poor r'eading skills . Vaughan ( 197 5 )  
found that interest has a greater effect ·oz:i the comprehen­
sion of children identified as poor readers than on those 
identified as good and average readers . However,  his re-. 
sults also indicate that as  the grade level increases ,  the 
effect of interest on the comprehension of all readers tends 
to decrease .  His f indings may have some implications for 
publishers of "high interest,  low reading level" books . 
Walden and Akural ( 19 7 8 )  report that reading research 
is currently focusing upon psycholinguistic s ,  wherein 
psychologists and linguists are cooperating to discover 
. 
the specific relationships among the acquisition, compre-
hension, and use of language . A striking trend is the in­
crease in formal reading instruction in secondary English 
curricula. The authors report that more and more school 
·. 
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systems are adopting the psycholinguistic position that 
the teaching of language arts should be an integrated pro­
c ess  which combin�s oral language acquisition, reading, and 
writing. Tuinman ( 1974 ) considers the interaction of thought 
and language to be an important component of psycholinguistic 
re search. Both he and Haggard (197 8 )  have conducted research 
on creRtive and critical thinking activities in ele�entary 
school language arts programs . They·have observed results 
which i�dicate that such activities tend to improve childre� ' s  
readinr: compre�ension. 
While r e search in reading i s  abundant , there s�em ·to 
be few strategies  for increasing the comprehension of chil­
dren w\th reading disabilitie s over the long term. It would 
appear that �he problem has so many variables that there has 
not yet been developed a single approach that can claim 
universal effectiver.ess .  
Vi sual Literacy 
People take for granted that what they see i s  reality . 
However , Debe s ( 197 0 )  considers the distinction between 
seeing and visual literacy to lie in the concept of intent: 
when p8ople do not intend to learn about their enviro�ment, 
their �riew of reality i s  their simple perception of it; 
when they have a purpose in observing their environ�ent, 
they are involved in a process of thinking, inferring, 
evaluating, and generali z ing, the result of  which is  a more 
accu-ate perception o f  reality. This is t�e goal of visual 
1 i terac�.,,, 
1 8  
One of th� infant's first contacts with his environ­
ment is through vision which, in conjunction with sensori­
motor activity, a llows him to discover and identify the 
people and objects around him. He develops a visual vo­
cabulary which begins the process of conceptualization, 
the prP.cursor of language use. The act of seeing is not a 
uni tar�r action: according to Dondis ( 197 3 ) , it is a syn­
thesis of per?eiving, looking, watching, observing, recog­
nizing, discovering, visualizing, examining, understanding, 
and reading. Vision is the door through which a larg€ 
percentage of information enters the mind; the memory stores 
the information for later retrieval as images which are af­
fected by both emotional and cognitive factors. 
Theory of visual literacy. In 1969 , at the First 
National Conference on Vinual Literacy, J. L. Debes pro­
posed a definition of visual literacy which has been adopted 
by the Association for Educational Communications Technc)­
logy: 
Visual literacy: A group of vision compe-. 
tencies a numan being can develop by seeing 
at the same time he has and integrates other 
experiences. The development of these com­
petencies is fundamental to no=mal human 
learning. When developed, they enable the 
visually literate person to discriminate and 
h1terpre"L the visible actions, objects, and/or 
symbols, natural or man-made, that he encounters 
·. 
in his environment. Through the creative 
use of these competencies, he is able to 
comprehend and enjoy the masterworks of 
visual communication (p. 14). 
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Traditionally, literacy has been regarded as the abi­
lity to function in a verbal medium, usually the message of 
print. More recently, educators have begun to stress oral 
langua�e, not only as a skill in and of itself, but also 
as a prerequisite to learning to read. What has been less 
recognized is the importance of visual skills in the com­
prehension of information imparted by both print and non­
print (e.g. electronic) media. Specifically, such skills 
involve the interpretation of visual stimuli in terms of an 
accurate comprehension of reality (Dondis, 1973). 
In considering the value of visual literacy, Fillion 
(1973) suggests the following: first, visual intelligence 
is emer�ing as a primary skill for all people in terms of 
making most of their decisions about life; secondly,' the 
abilit� to interpret visual messages on the television 
screen is crucial not only for the gleaning of information, 
but also for discriminating fact from opinion; and thirdly, 
the ability to read accurately, fluently, c..nd with compre­
hensio"I is crucial to the ability to fur.ction adequ:itely, 
partic11J.;:i.rly i '11 regard to computers, which are rapidly be­
coming integral to all branches of commerce and indus�ry ir. 
today's world. 
Ostwald ( 1970) proposes a model of visual literacy 
which is based upon a number of assumptions about human 
be-ings and the ways in which they communicate. 
Insert Figure 2 about here 
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Reality in its simplest form is appraised by processing in­
formation which is gained from vision. This appraisal is 
evaluated with the assistance of other senses. The inter­
pretation of th1s total perception of reality is greatly 
influe�ced by the previous eX'periences which are stored in 
the mer:io:r.y. The actions people take as ,a result of their 
interpretation of reality are governed by the rules inher­
ent in their society. Finally, their resultant behavior 
is communicated to the people via their language and other 
symbol systems. 
Visual and verbal literacy. Debes ( 1970 ) formulated 
a hierarchy of visual skills which corresponds to principles 
of child development in both cognition and language. In 
some ways, his hierarchy resembles Piaget's theory of cog­
nitive development, from the sensorimotor stage through 
concrete manipulative, concrete operations and formal oper­
ations stages. He suggests that among the first skills a 
child learns are the abilities to distinguish and recognize 
light and dark, shapes, sizes, color, distance, height, 
depth, movement, �nd speed. The second level of skills 
Figure 2 
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includes the ac�ompli shment of vi sual closure , the percep­
tion and understanding of body language , object categoriza­
tion and vi sual analogie s ,  and fundamental sequences o f  
size , color , and chronology . The th:rd stage , which begins 
approximately at the time the child begins school , encom­
passes the ability to recogniz e ,  understand , and compose 
vi sual sequence s  of significant order , processe s ,  and ideas. 
The final stage involves recognition, understanding, and 
composition of vi sual sequences o f  cause and effect in emo­
tions , abstractions, logi c ,  and analogy, 
The progression of language acquisition, which involves 
oaming of objects , and proceeds through qualitative and quan­
titative concepts to more complex ideas and abstractions, 
follows a similar pattern. Since a vi sual vocabulary pre­
cedes verbal vocabulary ( Wendt , 1 962 ) ,  the importance can 
thus be seen o f  systematic development o f  vi sual processes 
in order to facilitate the development of language , A s  
children learn to read visual sequence s ,  they begin to con­
ceptualize language , to under stand the syntax of language , 
Because photograp�s are symbolic abstractions of ob­
jects and event s ,  Wendt ( 1962 ) analogi zes  pictures to ver bal 
language: "Pictures are a language in themselves . . They are 
not merely representations o f  reality operating within nar­
row li!'Tlits of expression" (p. 176) . Both impart and imply 
meanine which in turn i s  subject to interpretation by the 
receiver. Wilile ver bal language i s  governed by semantics 
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and syntax, it is largely a function of the writer/speaker's 
point of view; similarly, visual language composition in-· 
volves the composer's point of view, and is accomplished 
primarily through manipulating the spatial relationships of 
the pi:.:; ture' s components. As verbal language can be syn­
thesized. into a whole that may be completely different f'rorr: 
the ori�inal components, so visual representations can cha�ge 
the mea�ing simply through rearrangement or blending of the 
objects i!"l the pictt::re. Syntax is evident in comparing 
short' simple aenter�ce s to short' dynamic scenes of' motion 
pictures, and complex, compound sentences with longer scenes 
in whi -::h many 8ompl€xi ties of plot, character, and setti:ng 
are po:�·t.-::ayed. 
Verbal la':'lguage must exhibit logical continuity fro!:'! 
one word, idea, or sentence to the next. Visual la�guage 
must do the same: the filming of a conversation between 
two people demands that the camera first establish their 
relative positions, then film the speaker over the shoulder 
of the listener. The achievement of paragraphing in visual 
langua�e is th.rough techniques such as fade-ins and fade­
outs. 
V5 swil intelligence, For most people, what they reco�­
nize, �t?ar�-:, d·::sire, and buy is determined by what -l:.hey ses 
(Dondis, 19;3). How they use the i�for�ation gained from 
observ��io�s aoout their environITent is directly related to 
the extent of critical judg�ent they use in the processin� 
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of that informa.:tion . Dondis claims that an intellectual 
ability to make and understand visual messages is be­
coming a vital necessity of life in the twentieth century. 
Arnheim ( 1 971 ) observed that the ingredients of the cog­
nitive process called thinking are essential to the pro-
c e ss of visual perception: exploration, selection, 
grasping of essential s ,  s implification, abstraction, 
analysis and synthesis , completion, correction, compari-
son, problem s.?lv�ng, combining, separating, and putting 
into context. 
Fransecky ( 1972) has dev�loped a taxonomy of visual 
cognitive learning objectives which corresponds to Krathwohl ,  
Bloom, and Masia ' s ( 1964) Taxonomy of Educ·a tional Objectives . 
They provide a framework for visual intelligence which can 
be used to develop methodology for teaching visual cogni­
tive skill s .  His objectives are s 
1 .  Knowledge involves recall and recognition of 
familiar elements in visual statements , including sym-
bolic elements , sets,  representation, and sequence • 
.. 
2 .  Comprehension, or the translation from visual to 
verbal mod e ,  i s  concerned with the interpretation of visual 
s tatements and the extrapolation of visual data to enable 
the prediction of outcom e s ,  causes , and cons equence s .  
3 ,  Application can be the creation of pictures which 
demonstrate interrelationships and communicate visual 
mes sage s .  
.· 
4 .  Analysi s  involves the identif ication and classi-
f i c2tion of c ommunication elements , in which relatio;iships ·. 
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among the elements are made explicit,  and principles of 
s tructure and coherence are evident in the visual state­
ments . 
5. Synthesis i s  demonstrated in the creation of 
complete visual statements which show the organization 
of ideas in the formation of the whole. 
6. Evaluation is evident when visual sentence order 
i s  related to verbal sentence order, with appropriate 
syntax ( pp. 1 86-193 ) ,  The creation of v isual literacy 
on this model appears to have efficacy not only for the 
structured development of visual literacy, but also for 
the provision of alternate methods of developing verbal 
l iteracy in children who have not been able to learn to 
read or communicate effectively. 
Picture reading. Because children today are growing 
up in a world that is  primarily visual, they are becoming 
passively conditioned to "viewing much , but seeing little" 
· · ( Stauffer, 1975, p. 228 ) . Even when they do engage in 
purposeful observation, Stauffer ( 1975) observes that the 
same event will elicit diverse descriptions of what ac­
tually happened. But people can be trained to s e e  better, 
and to remember what they see through methods which in­
volve "purposeful seeing, meaningful assoc iation, repeated 
seeing, and using the information gained" ( S tauffer, 1975, 
p. 229 ). He advocates the use of specific techniques to 
train children to see more effectively, with the ultimate 
goal being to learn how to read. Learning to recognize 
similari ties and differences among o bjects is the first 
step : sorting, arranging according to sequence or re-
lationship, and organizing into specific categories. 
The second step is using geometric and letter-like forms 
to sha�pen vis �al discrimination. ' 
T:ie picture is an alternate symbol system and can 
be used to help children "see" a concept. -·. It repre-
sents expe�iences which become translated into words .in 
the fo�m of oral language. Haber ( 1970) notes that pie-
tures aLe stored as images, and words take the images 
and re�all them in language. His idea �s supported by 
I 
Kulhavy ( 1975 ), whose research indicates that elementary 
aged children remem ber more from a reading selection if 
they have formed mental images during their reading. 
Debes (1970 ) notes a study which indicates that 
childr�� today are more skilled in reading visual mes-
sages than adults who did not grow up with television. 
Howeve� ,  Neumann: and Prowda ' s  (1982 ) research that .. 
amount of television viewing and reading achievement 
are nesatively correlated, suggests that the passive 
·. 
watchi: ,& of television may cause a deterioration in verb-
al lan��age usage and facility. 
Vi3ual lliaterial s have long been used to promote 
langua ;G dcv8lopment in people with hearing impair­
ment o:  tot&l de�fn e s s .  Newby ( 1974) has developed 
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a wide range of instructional material s ,  called ''patterned 
language materials " ,  whi�h promote language development 
through hundreds of illustrations of v ocabulary and con­
cepts . Fay and Quant ( 19 7 1 ) report several studies which 
used visual materials to promote comprehension. One con­
cluded that the use of colored illustrations improved 
the literal comprehension of second graders .  Another 
reported a significant gain in reading comprehension at 
the primary level when f i lmstrips were used in conjunc­
tion with basal readers. Still another , using a language 
experience program based upon children ' s  illustrations 
of stories ,  reported gains in reading comprehension. In 
Skabo's ( 1979 ) comparison of audiovisual aids with the use 
of a multifaceted remedial .reading approach , · :there was 
an increase in elementary children ' s  reading levels. 
Musgrave ( 1977 ) describes a ten year old boy whose 
reading problem had �een addressed by a variety of re-
· �edial reading technique s ,  with no appreciable effec�. 
Discovering that the boy was proficient in art activities , 
he  developed a program for him that was based on descrip­
tions of his pictures. These descriptions were written 
and taped , and new vocabulary was used in other contexts. 
The boy ' s  total reading achievement in both f luency and 
comprehension improved dramatically. 
V isual literacy and reading. l ransecky ( 1972 ) stated 
that one of the first structured, vision-dominated 
learning task s . in the education o f  young children. Of 
all the tasks that have been assigned to the education 
system, he considers the ability to read as the most 
important academic skill ; indee d ,  the re sponsibility for 
teaching children to read rests wholly on the schoo l .  
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There i s  stro�g evidence that children benefit frorr. visual 
skills training in preparation for reading; yet schools 
traditionally ignore those skills after the reading readi-
ne ss  p�ogr-am, and concentrate almost completely upon the 
verbal mode . Reading remediation· programs· continue to 
emphasize drill and practice ! . in the hope that sooner or 
later the children will " catch the thread" and become 
able to �Gad fluently and with comprehension. All too 
often, the repetition of similar techniques de stroys the 
interest of the problem reader,  who consequently " turns 
off" reading e:ntirely . ( Fransecky, 1972 ) .  
Williams ( 19 7 0 )  observe s that lack of success in 
readin.; at an early age can lead to " further deprivation 
by withdrawal from contact" with the reading problem 
.. 
"until a poin-: i s  rf:ached for the individual where he 
may nev�� recover '' . Thi s  does not mean, however , that 
the non-reader lacks intelligence , or indeed must �e 
relegated to a classification of people who can nevar 
learn to read . "Deprivation does not necessarily pre-
vent no��al dovelop�ent of intelligent behavior ,  but it 
appears t �  interfere with performance in vulnerable sub­
j e c t s "  ( Fuller , 1 967 , p .  16.52). 
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\\That, then, can help children to avoid becoming 
statistics as functional illiterates? Debes ( 19 7 0 )  c ites 
studies which found that third grade reading problems were 
inversely proportional to three-dimensional capacity ; 
that children with a balance of visual and verbal oppor-
tunities in first grade excelled not only at that level, 
but co�tinued to excel academically four years later ; and 
that almost half the children in an elementary reading 
program had visual-perceptual problems severe enough to 
handicap them in their approach to education. Strandberg 
and Griffith ( 1969 ) provide strong evidence that strength-
ening visual vocabulary increases the chance of enhanced 
verbal corru�unication in children w ith language deficits. 
The attention of the educational system should shift 
to the recognition of the predominance of the visual mode 
in a child 's  learning experience, and to the development 
of constructive meth.ods of visual learning at all grade 
.. levels, but particularly in the elementary grades. As 
I 
Pett ( 19 7 8 )  states , " We need to know more about how chil-
dren learn from picture s and how this relates to the vari-
ous stages of their development. We need to find better 
ways to test and measure visual language abilities at a 
var iety of agG levels " (p. 1 4 ) .  
W:1ile it has beGn accepted by educators that �atura­
tion o : tc� fills in developmental language gaps ( Dond i s ,  
1 97 3 ) , sc�ools cannot afford to wait passively for this 
matura ·�i ::Jil to oc cur , simply be cause too n:a�·.y childr�n 
·. 
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suffer permanent e ffects of repeated and prolonged lack 
of success in reading. Since reading skills are e s sential 
to adequate functioning in the modern world, it i s  incum­
bent upon the education system to promote vi sual li teracy 
training as a method of teaching reading ( Fillion, 1973 ) . 
T�e purpose of thi s study i s  to investigate the e f-
. . 
fectivene s s  o f  training in vi sual cognitive skil l s ,  as  an 
alternative remedial technique for increasing the raading 
comprehension .. of children who se reading skills are consid-
ered to be lower. than expected due to a learning disabi­
lity. The null hypothesis: -There is no signi
.
ficant 
difference in gains in reading comprehe�sion score s be­
tween children who have received training in visual cog-
nitive skills and those who have been taught reading skills 
by means other than the use of pictorial stimul i .  The 
hypothi:: sis of the study i s :  Children who have received 
traini�g in vi sual cognitive skills will experience greater 
gains �r-1 reading comprehension scores than those who have 
been ta�6ht read�ng skills by means other than the use of 
pictor�al stimuli . 
Method 
Sub.ie c "': ::;  
T: . :  :::;u !:;j c :: ts of thi s study were J4 children from 
grades four , five , and six of a K - 6 eleme�tary school .  
There �ere 1 8  males and 1 6  female s ,  ranging in Rge from 
9 year s ,  4 ffionth� to 1 3  year s ,  0 months , wi�h a mean age 
of 1 1  year s ,  3 month s .  The I . Q .  levels a s  measured by 
the Cognitive Abilities Test ( Thorndike and Hagen, 197 1 )  
rang�d from 7 5  t o  1 07 ,  with a mean I . Q .  of 95.  After the 
prete st , the reading comprehension subtest of  the Iowa 
T ests of Basic Skills ( Hieronymus e t  al . ,  1979 ) , given 1 
month before the beginning of the study, the re sultant 
grade equivalent scor e s  ranged· from 3 . 0 to 7 . 3 ,  with a 
mean of 4 . 7 1 .  
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The subjects had been assigned for remediation acti-.:.. .' 
vities in lanbuage arts and mathematic s ,  to 14 teacher 
education students from a learning disabilities methods 
practicum . in special education. U sing a random number 
generator, seven student teacher tutors were assigned to 
the control group , and seven to the experimental group . 
The subjects were di stributed in an experimental group 
of  nine males and nine female s ,  and a control group of 
nine males and nine female s .  Although a random assign­
ment sho1..tld a�roid systematic bias between the two gr ..oup s ,  
a t-test was performed on pretest scor e s ,  re sulting in 
t- = 0 . 828,  which failed to note any significant differ­
enc e s  :ietween the two groups ( see  Table 1 ) .  
Insert Table 1 a �ou t h2re 
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·. 
Assi gnment of Subjects 
Croup Tutor Subject Sex Age l . Q .  Crede Pretest For111 Post-test Form 
Expe rln>entel A S7 " 10-7 93 5. 5 "· 7 8 5 . 5  7 A S 12 " 12-9 94 S . 5  3 . 9  ' 7 8 
A 5 13 " 13-9 79 6 . 5  6 . 1  7 8 B s6 " 1 1 - 4  107 6 . 5  7 . 3  7 7 . 2  8 8 Sg F 12-7 87 6 . 5  4 . 6  7 5 . 1  8 
t S9 F '2-li ' �5 6 . 5  4 . 9  7 5 4 8 t S1 1  " 12-10 96 6 . 5  4 . 6  7 6 . 3  8 
0 S 3 " 12-8 83 5 . 5  i. . o  8 5.4 7 0 S4 " 10-10 100 5 . 5  Ii .  7 8 6.0 7 
0 5 1 5 F 13-0 e1 6.5 .li . 6 7 6 . 3  8 E S1 F 10-11 97 s . s  ·i. . 5  8 5 . S  7 
E S 1 7  " 11·9 75 5 . 5  3 .  7 8 ) . 6  7 F S5 r 9-5 92 lo .  5 li . O  7 li . )  8 F 5 10 F 1 1 - li  83 5 , 5  Ii .  5 8 3.0 7 r S 1i. F 10-2 86 4.  5 It. 3 7 "· 0 8 G S2 F 9-8 94 It. 5 " .  3 7 "·" 8 c s16 " 10-0 93 4 . S  "· 4 7 4. 1 8 c s1 8  F 1 1 - 3  N/A 5 , 5  It. 5 e li. 6 7 
Cc.ntrol H 52 4 " IO•li 85 i. . 5  4.0 7 i.. 7 8 H S27 r 10-5 94 5 . 5  3 . 2  8 3.6 7 H 530 " 9-lt 104 4 . 5  5.  1 7 "· 7 8 I S 19 " 1 1 - 1 0  85 6 . 5  s. 1 7 "· 3 8 I 526 F 10-7 97 5 . 5 s .2 e 2 . 8  7 I 528 " 1 1 - 9  95 6 . 5  6.7 7 5 , 7  8 J 525 r 11•0 92 5. S 3 . 7  8 li . 8  7 J 5 31 F 12-3 83 6 . 5  4 . 9  7 s. 1 8 
K s2 1  " 11-5 104 6 . 5  6 . 8  7 i. , 9  8 
K • S3t. F 11-4 91 s . s· S . 3  8 4 . 0  7 
l . . sz, " 10-8 9lo 5 . 5  5 . 6  8 li.2 7 l 532 " 10·9 102 s . s  3 . 7  8 lo.O 7 " 523 r 10-3 85 4 . S  ) . 0  7 2 . 6  8 " S33 " 1 1 - 1 0  76 S . 5  " ·  4 8 ! 8 7 N S20 r 12-li 97 6 . 5  5 . 7  7 "· 9 8 
N s22 " 1 1 - 3  107 5 . 5 5." 8 s.2 7 
Data Collection Procedure 
The seven tutors in ·the experimental group were 
given a 1 hour training workshop in picture study, in 
which the rationale, theoretical framework, and methods 
of formulating questions were explained ( see Appendix 
A ). During a follow-up session of 1 hour, the tutors 
presented their own pictures and questions, and the com­
ponents of comprehension c ontained in their lessons 
were discussed. 
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Over a period of 2 months, the subjects in the ex­
perimental group received 14 20-minute lessons in pic­
ture s tudy. These lessons consisted of color pictures 
about which a number of questions were formulated by the 
tutors. The questions were designed to teach cognitive 
skills according to the taxonomy of educational objec­
tives devised by Krathwohl, Bloom, and Masia ( 1964) . 
During the same period, the subjects in the control group 
received 14 20-minute lessons in reading skills that did 
not involve the study of pictures, e.g. reading stories, 
word s tudy, sentence· construc tion, spelling. 
The lessons, which constituted one-third of the 
daily reading program, were given in areas of vacant 
classrooms in the school. Each day, a picture was in­
troduced to each subject in the experimental group . The 
tutor discussed the picture orally with the subjec t ,  who 
was then required to answer the printed questions in 
written sentence form .  The tutor then discussed the 
responses with the subject . 
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Toward the end of the 2-month period,  the tutors in 
both experimental and control groups were trained to ad­
minister the Reading Comprehension subtest of the Iowa 
Tests of Basic Skills . The next day, all subj ects were 
post-tested, using alternate forms of the pretest ( see  
Table 1) . Two male subjects from the experimental group 
were absent due to extended illness . 
Statistical Procedure for Hypothesis Testing 
The post test raw scores were converted to grade 
equivalents , as given in the administration manual of 
the Iowa Tests of Basic Skills , · and gain scores were 
calculated for all subjects . Because the data gener­
ated appeared to be ordinal level rather than interval 
level data, gains were ranked from lowest gain ( i . e .  
greatest loss) to highest gain ( see  Table 2 ) , 
Ins ert Table 2 about here 
Results 
The results showed a gain of , 5125 year mean gain for 
the experime�tal group, and a , 53 13 year mean loss for the 
control group . The range of scores was 3 . 2  year s ,  with 
a low figure of 1 . 5  year loss , and a high figure of 1. 7 
J5 
Tab 1 e 2 
Ga l n  Scores 
· Expe r i mental Group Control Group 
Subject Ga l n  Rank Subject Ga l n  Rank 
s 1 ·. 
+1 . 0  27 S 1 9  -o . 8  7. 5 
S2 +0. 1 1 6 . 5  s20 -o . 8  7 . 5  
S3 +1 . 4  30 S2 1  - 1 .  9 2 
S4 +1 . 3 29 S22 -0 . 2  1 3  
S5 +0. 3  1 9 . 5  s23 -o . 4  1 0 . 5  
s6 -o.  1 1 4 . 5  S24 +0 . 7  2 4  
S7 +0. 8 25 . 5  525 +1 . 1 28 
s8 +0. 5 2 2 . 5 526 -2 . 4  1 
S9 +0. 5  2 2 . 5  52 7 +o . 4  2 1  
S 1 0  - 1 .  5 3 52 8  - 1 . 0  6 
s 1 1  
+ 1 .  7 31 . 5 529 - 1 . 4  4 
5 1 2  530 -o . 4  . 1 0 .  5 
s , 3 531 +0 . 2  1 8  
s 1 4 
+0 . 8  2 5 . 5  S32 +0 . 3  1 9 . 5  
5 1 5  + 1 .  7 31 . 5 S33 -0 . 6  ·9  
s 1 6  - 0 . 3  1 2  534 - 1 .  3 5 
S 1 7 
-0.  l 1 4 . S  
$ 1 8  +O. 1 1 6 . 5  
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year gain for the experimental group; and 3 . 5  year s ,  with 
a low of 2 . 4  year loss and a high of 1 . 1  year gain for 
the control group . 
A frequency distribution graph showed that the data 
were skewed negatively for the experimen�al group and 
positively for the control group . Consequently, the 
Mann-Whitney U test was performed,  resulting in J!.... = 50 . 5 ;  
since the alpha-value for n1 = 1 6  and n2 = 16 was 66 at 
the . 02 level of significance ( Mann and Whitney, 1974) , 
the differences were significant in that they could not 
have occurred by. chance more often than two� times in 100 . 
Thus the null hypothesis can be r e j ected . 
Ancillary analyses were performed , assuming a zero 
mean gain and a 2-month gain, respectively, for the con­
trol group . Using the Mann-Whitney test in each case,  
such results would have been significant at the . 0 2  level 
f or a zero gain. However, a 2-month gain would have 
yielded significance only at a . 10 level; therefore , for 
the purposes of this study, the mean gain scores of the 
experimental group would not have represented a signif i ­
cant difference had the control group exhibited a mean 
gain of 2 month s ,  as might have been expected in a 2-month 
study . 
Discussion 
There appears to be support for the hypothesis that 
children who have received training in visual cognitive 
skills experience greater gains in reading comprehension 
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scores than those who have been taught reading skills by 
other means of remediation . In the present study, the 
null hypothesis would also have been r e j ected had the con­
trol group showed a z ero mean gain; however, a mean gain 
of 2 months would have yielded no significant difference .  
All analyses were performed using the actual data drawn 
from the experimental group . 
The contention by F .  Smith ( 1975) , Spiegel (1974) , 
and Walker (1977) that common remedial reading programs 
which employ drill and practice in phonetic and structur­
al decoding are not effective in increasing reading 
achievement appears to have been given support in this 
s tudy; the activities engaged in by the tutors of the 
control group were predominantly concerned with word 
study and sentence construction. On the other hand, the 
emphasis  by the experimental group upon cognitive skills 
using visual stimuli supported F .  Smith ' s  ( 1982)  and 
Reder ' s  ( 1980)  contention that reading comprehension is 
dependent upon context and upon the knowledge and ex­
perience of the reader; Dondis '  (1973) , Ostwald ' s  (1970) , 
and Stauffer ' s  (1975) contentions that visual literacy 
skills are transferrable to verbal literacy achievement; 
and Barley ' s (1969) contention that pictures constitute 
gestalts which correspond to a complete sto�y in verbal 
f O!'ifl . 
While there appears to be little doubt that pic �ure 
study using Fransecky ' s ( 1 970 ) adaptation of Krathwo�l , 
Bloom, and Mas ia ' s  ( 1964) taxonomy of educational objec­
tives has resulted in significant gains in reading com­
prehension test scores ,  the indication in the present 
study that children who do not receive such training 
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have decreased reading comprehension scores is not only 
of concern, but would seem inconceivable to an informed 
observer . Thus an important consideration of this dis­
cussion is to attempt to explain the phenomenon. Several 
possibi lities ari s e :  a )  the tutors in the control group 
were less competent than those in the experimental group; 
b) the subjects in the experimental group were of higher 
intelligence than those in the control group; c )  the 
classroom teachers taught reading skills less assidu­
ously during the period of the s tudy than otherwi s e ;  
d )  the alternate forms o f  the Iowa Tests of Basic Skills 
( H ieronymus et al . ,  1979 ) are unreliable and/or invalid; 
e )  the pretest reading scores were artificially inflated 
by virtue of the fact that the classroom teachers admi­
nistered them; f )  the control group received less in� 
s truction in reading comprehension than did the experi­
mental group; g) a Hawthorne effect resulted from the 
knowledge of tutors , and possibly subj ects , that the ex­
perimental group was receiving more attractive materials 
than was the control group; h )  the predominance of tradi­
tional remedial reading techniques used with the control 
group produced an " overload'·' effect on that group , while 
the experimental group experienced a " relief" from suc!1 
instructional t�chniques ;  i )  the f ormat of the reading 
comprehension subtest benefitted the experimental group 
more than the control group. 
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On the question of comparative competence of tutors , 
both the practicum instructor and the graduate assistant 
assigned to provide supervision to the tutors gave inde­
pendent ratings of the general competence of tutors . 
When compared with the gain-loss data , there was no ap­
parent relationship between highly competent tutors and 
high gain score s ;  nor was there apparent relationship be­
tween less competent tutors and low gain score s .  Since 
the tutors had been randomly assigned to the respective 
groups , there was little possibility that there would be 
a disproportionate number of highly competent tutors in 
either group . 
The mean intelligence score, as measured by the 
Cognitive Abilities Test ( Thorndike and Hagen, 1 9 7 1 )  was 
9 3 . 2  for the control group , and 9 0 . 6  for the experimen­
tal group. Since a t-test indicated no significant dif­
f erenc e  between the group s ,  the speculation that the ex­
perimental group was of higher intelligence than the con­
trol group was not supported by the data . Additionally, 
the random assignment would provide for equal distribu­
tion . 
During the 2-month duration of the study, the usual 
classroom teachers taught reading to both experimental 
and control groups for 1 hour, 3 days per week , They 
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indicated that their reading lessons were carried out in 
normal fashion, with no conscious tendency to leave th e .  
instruction of reading to the tutors , who taught read­
ing, mathematics , and language a rts during two 1-hour 
sessions per week for 8 weeks. 
The reliability of the alternate forms of the sub­
tests of the Iowa Tests of Basic Skills ranges f rom . 89 
to . 9 6  in internal consistency, and . 9 7  to ·. 9s  in com­
posite reliability for all grades. The question of val­
idity is of lesser importance to the study, since it is 
based upon gain scores between alternate forms of the 
same test. In examining the num ber of items of the vari­
ous types of skills objectives tested within the alter­
nate form s, there were some differences noted : Form 8 
contained more factual items and fewer inferential items 
in the sixth grade than Form 7 ;  Form 8 contained fewer 
factual items and fewer generalization items in the fifth 
grade than Form 7 ;  Form 8 contained more factual item s 
and fewer generalization items in the fourth grade than 
Form 7 .  Given the relative equivalency of grade range 
between the control and experimental groups , however, 
the differences were distributed evenly , and should have 
constituted no significance; but they have probably con­
tributed to some individual gains or losses within each 
group. 
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There is a possibility that the pretest reading 
scores were artificially inflate d .  According to the 
school princ ipal, all children in the school were trained 
in test-taking prior to the administration of the entire 
battery of the Iowa Tests of Basic Skills , 1 month be­
fore the study began. The classroom teachers then admi­
nistered all subtests , using s tandardi z e d  procedures . 
The results were machine scored by the publishing com­
pany . The post test was administered by the tutors , 
using standardi'zed procedures , and hand-scor.ed by the 
researcher; a 25 'percent random sample was rechecked by 
independent disinterested university personnel .  Reli­
ability equalled 1 . 0 0 .  Since the subje c ts .were distri­
buted among six home-rooms , it is unlikely that the ad­
ministration procedures varied more in either the ex­
perimental or the control group . However , the pretrain­
ing of all subj ects prior to the pretest may have arti­
ficially inf lated all pretest reading comprehension sub-
scores . 
The judgment · of the supervisory personnel is that 
approximately half of the control group subj ects re­
ceived any instruction from their tutors in reading com­
prehension skills,  while the other half was given regular 
instruction in phonetic and structural analysis , spelling, 
sentence construction, and related language arts activi­
ties . The time allocated for reading instruction in the 
experimental group was totally and totally consistently 
devoted to picture study. Since the inference containe� 
in the hypothesis of the study is that visual cognitive 
skills are related to comprehension skills in reading, 
it is entirely possible that the experimental group re­
ceived more instruction in reading comprehension than 
the control group . 
The issue of a Hawthorne effect was considered to 
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be minimal prior to the beginning of the study, by virtue 
of the fact that the tutors were not only randomly as­
signed, but also were considered to be equally anxious 
to deliver high quality instruction to their respective 
students . However, they may have been unintentionally 
affected psychologically be a sense of importance i . e .  
the tutors in the experimental group may have felt that 
they were conducting more significant lessons than the 
tutors in the control group . Similarly, the subj ects in 
the experimental group may have been more motivated tb 
perform well because their assignments were different 
and more attractive than those of the control group . 
Such perceptions would tend to partially account for the 
signif ica�t gains in scores of the experimental group; 
however, they should not account for the net decrease in 
scores of the control group . In addition, the observa­
tions of the practicum supervisors indicated that the 
overall enthusiasm of the tutors in both groups was 
equivalent . 
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If it is true that the use of traditional remedial 
reading techniques in the control group produced an " over­
load11 effect ,  while picture study produced a sense of re-
lief in the experimental group, there may be an implica-
tion for teachers involved in the remediation of reading 
problem s .  The brevity of the study, plus the fact that 
only 40 minutes per week were devoted to an activity that 
seemed unrelated to reading, gives rise to the specula-
tion that perhaps learning activities which are designed 
to promote thinking skills may be as effective as, or 
even more effective, than activities that are overtly re-
lated to reading skills developmen t .  
I t  i s  possible that the format of the · post test 
favored the experimental group over the control group • 
. 
The test consisted of individual reading passages, boxed 
by lines, below which were questions with multiple choice 
responses that tested the subjects ' ability to recall 
facts, find the main i dea, make inferences and generali -
zations, draw conclusions, and understand the connota-
t ions of words and phrases . The picture study lessons 
used with the experimental group cons i s ted of a picture, 
below which were questions which required similar criti­
cal thinking skills. Since the control group received 
instruction in a wide variety of f o rmats, there was no 
parallel to be drawn with the test format. Because the 
!.:;po thesis of the study infers that both pie tures and 
reading passages are gestalts , picture study probably 
enables children to c omprehend print materials with 
greater facility. 
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This study appears to have generated more questions 
than it answered. Future research should examine the 
efficacy of picture study with respect to a number of 
considerations : 
1 .  Variables such as sex , age, grade placement, 
socioeconomic status , and I . Q .  should be subjected to a 
multiple regression analysis with gain scores and treat­
ment as independent variables ; 
2 .  Both pretest and post test should be conducted 
by the same administra tor , with no preteaching; 
J .  The control group should specifically be taught 
skills in reading comprehension for an amount of time 
equal to that spent on picture study in the experimental 
group ; 
4. The materials used in the control group sho�ld 
be as attractive as those used in the experimental group; 
5 .  The materials used in both groups should b e  un­
related to the regular reading program in the school . 
The control of such factors should result in more con­
clusive data , particularly from the control group . 
The tentative conclusions which can be drawn fr�m 
the present study are as follows : the use of pictures 
as inst�uctional media is a powerful motivator for chil­
dren to learn; a picture can be taught in the same manner 
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a s  a story is taught;  reading comprehension can be taught 
effectively without the use of reading materials ; the 
skills involved in critical thinking are similar to those 
involved in reading comprehension; and the teaching of 
comprehension and critical thinking skills through the 
use of pictures contributes to improvement in reading 
comprehension skills using print media . 
While it is important that further research be con­
ducted on the relationship between visual cognitive 
skills and reading comprehension, the high mean gain 
( 6  months)  by the experimental group using picture study 
for a total of only 5 hours over 2 months , indicates 
that such a method indeed may have value
.
fbr teachers 
of reading . Research examining if the procedure can pro­
vide a relief for children who have " turned off" to read­
ing, 0r provide increased comprehension of what children 
observe and deduce about the world, needs to be conducted . 
F inally, research examining the procedure ' s  efficacy for 
use in other subj ect areas should be begun. The procedure, 
while certainly not a " cure-all , "  may prove , through the 
research , to be a simple means by which to help children 
learn to comprehend in a more thorough fashion. 
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Appendix . A :  Workshop for Student Tutors 
Purposes 
Picture Reading 
( Visual Literacy) 
1 .  To promote abstract thinking through the use 
of semi-concrete materials .  
2 .  To interpret the environment by using visual 
thinking processes . 
55 
3 .  To consolidate concepts from previous learning. 
4 .  To improve reading comprehension skills . 
F ormulating Questions 
1 .  Observe - determine theme , main idea of 
picture ( "what" ) 
- determine setting ( "where" , " when" ) 
- determine human involvement ( "who" ) 
2 .  Examine details . 
3 .  Analyze �nformation. 
4 .  Make inferences ( " why• , "how" ) .  
5 .  Hypothesize and speculate . 
6 .  Expand vocabulary. 
7 ,  Extend to other situations . 
8 .  Apply concepts f rom other subject areas . 
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Barrett ' s  Taxonomy of Reading Comprehension 
1 .  Literal - main idea and supportive details 
2 .  Interpretive - inferring sequence,  cause-effec�, 
compare-contrast 
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- predicting outcomes , interpreting pictorial 
matter 
discrimination of facts and opinions , rele­
vant and irrelevant facts 
J . Critical - identify author ' s  purpose , authority 
- identify inconsistencies 
- examine assumptions , generalizations 
- read for problem solving 
- evaluate author ' s  style , biap 
4 .  Creative - synthesize ideas with others 
- personal reaction 
- appreciate connotation, denotation of words 
relate personal experience 
Krathwohl, Bloom, and Masia 
Taxonomy of Educational Obiectives 
1 .  Knowledge - recall and recognition 
- recognition of symbolic elements 
- recognition of sequence 
2 .  Comprehension - translation of visual to verbal 
- interpretation of visual statements 
- extrapolation - predict outcomes , distin-
guish cause and consequence 
J .  Application - identifying interrelationships 
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4 .  Analysis - identification and classification 
- explanation of relationships among elements 
- recognition of principles of structure and 
coherence in visual statements 
5 .  Synthesis - organization of ideas in formation of 
the whole 
6 .  Evaluation - relating visual sentence order to verbal 
sentence order with appropriate syntax 
(Adapted by R .  l" ransecky, 
1972) 
Name 
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